Fully consolidated associative memories can undergo a retrieval-dependent reconsolidation process, which allows for the updating and strengthening of the original association. Limiting, or so-called boundary, conditions determine whether a particular retrieval event triggers reconsolidation. Manipulating memories at reconsolidation may offer an opportunity to improve cognitive capacities in humans by increasing memory persistence, specificity and accuracy. Also, preventing the reconsolidation of maladaptive memories that characterize some neuropsychiatric disorders, such as posttraumatic stress disorder or drug addiction may offer a novel approach to treatment. Here we review recent advances in understanding and manipulating memory reconsolidation in both animals and humans, and discuss the potential of such interventions in cognitive enhancement.
Introduction
Fully consolidated associative memories are stable but not immutable. The presentation of a conditioned stimulus (CS) in the absence of the unconditioned stimulus (US) with which it was associated during learning can trigger two opposing memory mechanisms [1, 2] . If the retrieval event is brief, the original memory becomes labile and sensitive to amnestic agents, and requires reconsolidation in order to be restabilised in the brain. By contrast, if the retrieval cue is presented repeatedly or for a long period of time in the absence of the reinforcer, extinction occurs through the formation of a new associative CS-noUS memory, termed an 'extinction memory'. These two memory processes triggered by retrieval have opposite outcomes at the behavioural level. While the conditioned response is maintained after reconsolidation [3] , extinction inhibits the expression of the original memory [4] . Hence, depending on retrieval conditions the control over behaviour by the CS will be determined by the dominant memory trace, either the original CS-US or a newly formed CS-noUS extinction memory [5] .
The fact that fully consolidated memories can undergo reconsolidation at retrieval provides a unique opportunity to alter the content of the CS-US association in healthy or unhealthy individuals. Preventing or delaying forgetting, and improving the accuracy and persistence of associative memories could have a direct and positive impact on cognition. In healthy individuals and, more speculatively, in those with neurodegenerative diseases who experience memory decline, hypermnestic treatments given during reconsolidation, or simply engaging and exploiting the reconsolidation process itself may enhance memory or prevent its progressive decline. Maladaptive, intrusive memories characterize post-traumatic stress disorder (PTSD) and also drug addiction, whereby drug CSs can elicit subjective cravings and relapse to drug use. Diminishing the impact of traumatic memories has been proposed as a novel approach to treating PTSD, bringing benefits of improved cognition in those whose lives and behaviour are adversely affected by powerfully aversive memories [6] . By diminishing the propensity to use drugs through the diminution of drug memories that elicit drug use [7] improvements in cognition seen in, and that likely contribute to continuing, abstinence [8, 9, 10 ] may be facilitated. Thus, the disruption of maladaptive memories by using amnestic agents during reconsolidation offers an opportunity for preventing further decline, recover or even enhance cognitive capacities.
Here we will review recent studies in human and nonhuman animals on the impact of manipulating associative memories at reconsolidation. We discuss the boundary conditions for retrieval to trigger reconsolidation and how this event can influence the fate of memories. Then we discuss the effects of behavioural or pharmacological manipulations during the reconsolidation of declarative and non-declarative memories.
Memory fate after retrieval Dissociation between memory retrieval and reconsolidation
Depending on their strength, long-term memories are stably stored in the brain from days up to the entire life of an individual. Accumulating evidence indicates that memory retrieval induced by a cue-reminder labilises 
